BK virus-specific T cells for use in cellular therapy show specificity to multiple antigens and polyfunctional cytokine responses.
BK virus (BKV) infection causes hemorrhagic cystitis posthemopoietic stem-cell transplant and graft loss in renal transplant recipients. Reactivation occurs in up to 60% of patients in both groups. Treatment-related cellular immunosuppression is a major contributor to the development of BKV-related disease, but the targets of the immune response are not well characterized. Immunotherapy by adoptive transfer of cellular effectors has been shown to be effective in controlling and preventing some virus-related diseases in transplant recipients, particularly Epstein-Barr virus and cytomegalovirus. Infusion of BKV-specific T cells may potentially reconstitute functional BKV immunity and reduce clinical complications of BKV infection. BKV-specific T cells for clinical use in adoptive immunotherapy were generated using monocyte-derived dendritic cells pulsed with overlapping peptide mixes spanning the five BKV proteins VP1, VP2, VP3, large T antigen, and small T antigen. Phenotypic and functional characteristics of the cells were investigated as well as their antigen specificity. Expanded CD4(+) and CD8(+) cells responded to restimulation with BKV peptides principally from VP1, large T, or small T antigens; produced multiple cytokines; and showed cytotoxic activity against antigen-coated targets. Possible clinical uses for BKV-specific T cells generated using this method include immune reconstitution posthemopoietic stem-cell transplantation or prophylaxis and treatment of immune deficiency in renal transplant recipients, fulfilling the need for effective therapy for BKV-related hemorrhagic cystitis and renal dysfunction.